1 



**hi±s mmmm &*\,x*mm nmmm^ts. mmmz^xmm 
6t:*ii-(bs Haft**** ft (S0a> mm. 35 (10), 

5 3 ( 1 9 9 6 ) ) o 

AttnraMciMb »e- 1 e 4 0 s 4-9**0 > *>-* 

, H5 p «WM- 1 6 8 4 4 *£*fflV>T**«»«>»fc* 



(««. 2*. B*tt«. 3 5 (3), 1, ( 1 9 9 7) 



_ 31EiE2 — AaAT 

2h(Ei 2 + 14EiE 2 2 +E 2 2 ) 



E 1 : 

E 2 : lfe*Ji©5M4* 

A T : Um& 

h : ffiUP 1 : Ettfi 

1. 

CD 2 ft £° 

^F*^* = fc#«***W* (USP4, 5 4 3, 2 9 5. WWHB5 5 
- 1 8 4 2 6 ^&*Bs 4#^BS 5 2- 2 5 2 6 7*&«) • 

lifciflatt^H^ K©*Mi O « t=**4Sfe*fi«B ii U-C « v% * 

Zttfi&btiX^Z (1WH*7-5 8 4 2 8^») . 



.1,OOT' , tH£»-I- 



3 



Atajst^n-tvxs (^sispo 1-24558?) . 
■ ! « tS ieM-*2«iiJf»&**««#*«''^ fl, *** , ' TV, ** a> **' rc * 



i/^ssa- - oeiwi? 



-fits m*®&£%^*ft*®°W 3m ® m ® mmm ^ aWR©SD 

«v>T* t) s chfettttiiHt* * **** 

flWt#N5 F©*Wfc#'M $ Ptt*©a*M 

warn* i «u»-Wfl)# , H5i { ^^ w ^ 



bijs.ff(:g<'S:otl$aWife5o 
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So *k *«BH5 8- 1 0 3 5 3 l*&*Tttx ttflffiStt****:* **y 

/■.feOfcfcoT^* (i^, «H85 8-7 4 0 4 1^ WBB5 8-9 
6 6 3 2*fi*U «M¥3 - 1 0 1 2 2 8«M6x *W¥6- 1 9 0 6 1 0^ 
«L W5-2 02 2 0 6tm »7- 1 5 7 5 6 0f^) - 

*ff^*ttfctt^ /t*->v**C*«MV>*** («H¥5-2 83 48 6 

3 0 1 9 8 s JMMa*©#S?ai©**l/^ 

(^B5 1-2 74 64^«. WWB 5 3 - 4 9 0 6 8 4&fe KM 5 
3-4 9 068*** *He5 7-6 57 2 7*ftlfc *WB5 8-7 4 04 
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t» * »*c is* y -f 5 h mn**m* ± » ***** u 

x » V > *««= * 6*«^«ttCJ^* k~ < ^ fc * 5 < 

*»C * 6 «» * fc ft & , ■■©■T k ****** * 

t- » C x s» 9- > ^SS B # a® C ft •= ft * © k * * <= n * • 



gCtteWft'-V 

85 2<a%iUi 
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4:1-1: l©«Brtt:***©*V>^ Z0ttHfl03:**->*V-h** 
h»43«R1-n«s |M»Ji#A»^f bfc 

TffftM * * > ^^^^ * S ^ lC 



JL O O 7 1 **2 . O 2 J, ;2 -i"0 2 
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- © J; -5 ft * x ^ > f»* * nT * * < * ' fc * * * * ^ B *** 
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5 «n s n-c ft 5 c 1 4 WR 1 1" * * 5 • 

111 «*»■-««■-» a *"»* 

tmH x » * > r# * » , h * » ^f«" WBt 
K k ft 0 igSMStfflt b x -v * > vn. C 8 * 1" * . 
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»*ici5iaiss«rts mums***. *««h 
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#*wmw**.-c^*«*#*s ^^^^ *,.^»h«» 



15 



Sfc . mom • mm»< wwh'^m^ m^-^ww 
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**** it**.))^"* 1 "'^ 1 ^ 1 '* 




ioo7^es^ . G2JLH-02 
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7 < h#r** 'WW"' 
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, . tr*'f.> t > Komi 1 ** 

h «rnwtw«»^ sopm®*****' h-»*>^ a ****- 



»iOO? M-S2H- . OS I»02 



19 



sfclMWJtTfcazfctfaajbv^ c©fc**riB***«©**fctt* ttU 
«lfflflt!T**fc»M^*t>- fl«**<*R©»WEV^ Aft •MHO 



3Q7'H-Slg*f - ° s ■ 



20 



5 *^»ffl<B*Hft#i*!***" -fe ^ IDT- <fc £ o 
02{ ^ a* fc x * > y M*T b fc > r ;i/co«?««* We » * • 

3^3? ~C ^> o 



J„ a O T *f22M- . O 2 3. *M3 2! 



21 



nt\ wis*®* s K*fra©**£*s>& v ^ 
*iew©<6»i*:tts *«tt**r**HWi <£fcbT£**) fcawsnt. 

*«il)l©l»*fc*^N «3ttt«S«J12:bTfflv^n«»IS«=tt. *?*b< 

? tia« <z> a* ^ fc *mhm #mjf§ * n * (c * lt * **** 

6000 W± 50000 OttTtfff* bW b<i±8000W± 
1 0 0 0 0 0WTT**. ^5 0 0 0 0 0W±^^, J&-fcM*» 

m<. e o o owTTa«A J i<«^® im ^ l:<1 ^ ** 
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g**j C H tt* £ ^ * * x * h x * * > * £ tbfc IfilM 
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*«*«MM*7-f ****** h 
pH7. osiS**^^'*"^* 5 * 1 -** 

nai • i©m* »*u«4 : 1-1 = \<mwnib*xt* 

&*v« 0-C-1 1 OTOBWJK- fi«tfffi^fc-lEl:x V *>yw-h 
IC, 5 0*C~9 0«»« H9fV«SWW' . 



24 



n^.o ^^«HMO»**ttii^ fc ffi^O. 1-1 OOP as MH 
^ii:U40kHz-13. 5 6MHz> 7Pt7^i:lttts 

feb<tt»*#**«^ flHSWWfcb-ttt, KM.J& 
lc£3#s 0. 0 1#a±1^3 0^Itt*fe§o 



=«*j«|[<DJ:^ ******* **** K: ** xtt ^ e^iciits: 



1 2 cpggBJi 
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n-fs was*©-* ^ Ktt-ft-o^fcA&ftv^ 

»«tt*«r«MWfc« (ii:b-rft«») tmrnatix. 

ae^ ^3^'M^^•mHi©ii^«•r^-^* J ^f*^<^ 
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©«#tt<©«ttK: J: t) «it ******* * 5 ^ 



-Hate 6 0 0 0 W±5 0 0 0 0 OWT^tb^o «tff* b < &8 0 0 0W± 
1 0 0 0 0 0WT-C**. m#5 0 0 0 0 0W±TffeU, 
*<„ 6 0 0 0 WT^i±«tf I < l§-^f ttOi < ^« ** 
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i»7^^«±fc*»w»ii*««>^ wmmmiM*7 4 ****** > 

aur. pH7. o*jaA«y^>^*^*> Ma 

0-9 7 o 8 i*^«cpi**n*^"5ttr;v*u-T5>* 

u -e *> * v> iii*©7^ n*u<, i^©2 * *v>. 
mob* & i± * -f * i/ ^ * * ^ > ^> 3 >ffi i 



-2SH- -OaJ-NHBe 



28 



ICs 5 0 4 C~9 0"C-OX3P h jiy^>^£*T3<Z>#.&^o 

flEfcfc&TO. 0 1»*&3 0»©«Tjtt«*-C**. o- 01WDM 
^i^t^S^^^tK, *VM*s ft£E*lO"Torrtt 



x o o t* »*2sy- * o e jl *fo •; 
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VS^OE^ CSP W«W«ft, 

1 3 ©36% 



30 



$ to b < *±£t#* u w ^ mmtc** £ k * « ****** 
Mn<o««(*:tt. *««*r***» (ikut^ii) 

tt***fc<D**** 1 0 0 l/cmtti^'H * K*W 6ft** 

H****«k »VW^^Ift»tt^A»*W»^* n « wl::M * n ^ ^ * 

«*^*«W tt « l|,:ttiCMI1 
tt #iM^I«tflBV^ft**M»CK«^. kfcs ***©******** 

am*****. Miff^icftTftiM^tMiftftWttc^cc, * 



31 



HBr 6 0 0 0 tt± 5 0 0 0 0 OKTMff* \,». #C»* t < tt 8 0 0 OSLt 

ioooo otiTt^. wwso o o o o«±-e»*t. 

»< eoo owTTtt^tf■<*-*»* oM *'** ,^,::<v, • ** 

i£. MAX, «ttbfc7^*AWM>*®**v»-C*ivs «c 

************ < 

« «HMMM*?f *AJiCWMfc. WH'***'* 

* imw ^ > cmmtttii. t urea*™** c 
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^ mmnK*mwm*tik. *m*z*v ****** *>™*> mmomm 

***«&n* JBHWSHitMlt. «M*««t*# 

• 1<0«W9. »Sb<tt4 : 1-1 : 1 f*.*^ 



33 

&t>©ii ! ?#?>tv3. 

»na o-c~i 1 o-c©B3*<»*l.<, «t#»>t-«c I »f>in'-v 

0-C~ 9 0-CO«B1!»*O** *»* * 6 CW * U < W*»®*** C 
C 5 0'C~9 0*C-e*3i* M-y^ySffo©* 5 ^. 

b-c t fcvMM*** =■ t * « ^~ 

fr60 -c~ioo-c©««-e»*cJ:*w*K- io«~4 0<c-c** = fc# 

< 3 o tSltlfi < 4J»* b < 



± O O 7*¥S * OS J.*H3i 



34 



h*tft«<Z>B»tt* CSP (fy^^W^^-^) (f(D*«*Wlifi, 

fg4g>$gBJ§ 

0 1 «; # 'M S l«©l«M 1 <0>4-fflK:a©*«i4«»»* 3 , fljOfrllfc s u 



1 7" H22*f » OS 2.*#-0 B 
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L/^J;t)7U-h^ (b) TJ*rWB**©5S*-hf*S»*. 

U Na.CO,*»*-ea**tTV>x (c) -CaVTttflS© 

*XttKOH7lc**-CU^bft*»iWIIIU (e) wr**©*****!* 

2 s 3 a>mm*a>*mm c»tTW7^Aw^h5^ d r u * x 
»irv7CJ:!j5i*-nT, (f) t?*t***«©9 

t*^ (h) ^twu^b^-^^^ 1 ® 1 ^^^ 



Ml^a>I, maws**** «BWb»a»* s *0'&*u 



,a, oo7H'22** m -8.21^02 
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**^>5/a >|z*lltttffa«M4^tt«*tt©«^ 6 ^ S U S 3 0 4*#* 
Mfg. ***** »**«*»* mt-v*)^ ^>U3>, S 



i so -j *fS2£f - o e i *hj s 



37 

U< dW«6 0 - 1 5 7 2 8 6*&ffMQ h t©l»a*©iOWSW^ 
±l5ppmt ^o HSt*«HI1Wtt3OppmttT0»fW 

3V,fe<Z>©tt#6 : 1-1 : K tf*U<tt4 : 1-1 : KDttHWfc***© 

sy^^U-h* 3 0^5 0 0*mW±©fcM©* 

WM©JP*tt5 0 0iUin-C*A<, atCx^^^-bM* 
< 3 0**1«* 5 0 0Atm*s^>^C*«!^»^ 3 0^JtT«M 

z=.y*->y-c**m2 *»»c«^r*i:s *fri£/g© 

i>^>^l/-h^20A m/m i n-C * » 6 0 0 * m * -C 
*£0W*«H-C*Dx x^>^l/-htf2/im/miiitfcS^ti6 0^ 



x oo7 h-5 jpi- . o e X H-B S: 

38 

s^t-rsm^gpffi^ E5i^?s-^^^>v^^^s fto&ciDMTSft 



39 

5/zm~2 0 0 0/*mM©«H#»*UW 

W^T^ftM-C****^ 5^m^e>l 0 0 0/zmOWSftb<s 5-5 
0 0 Atm©ttffl^t=»* ^ v% ° 

tt«ALPH05/'J-X (lS n °a£) , LAMINAR^'J-X (&§h%) 

SFP-00GI-25AR (M« : *rBMMb*«a***«) *K 

1. H&**«fcx K7^f7^;VAl/^ h ©5 

MJP©±Pfi«^ii^^^^^^ £D,1 ^ <D 5 ******* * bV>0 




40 

OKPa (=6 0 0mmHg) UT* *6tff*t<B:40KPa (=3 0 0m 
mHg)WT, «*#*l/<tts 6. 7KPa (=5 0mmHg) WT©*»E 



41 

K-7^7^;i/Al^i^^ hMCJSSftfcKlfiiUu *<DMMfi*Rs#0. 5// 
m -5 0iumCD«H-C»*i:i:* s »*^<- *©IHia*JBrt"r ****** 

jQx*«r c 2s j: d * * < . m^&w&v^* ? < 

W7-f^V^h«5U- ht**tttt> 20-100 °C©S5ffl^^ 
j» x 0. 05-0. 3MPa (0. 5-3kgf/cm ! ) ©fSB©:^^*-*? 

<« N 8 0KPa (=6 0 0mmHg) ttTx *6Cff*b<tt40KPa ( = 
3 0 0mmHg)WT, «%**b<* 6. 7 K P a (== 5 0 mmH g) ttT 

jg $cfe £ & 5 CD "C -5) « 



\7H&3& .02JLH0B 
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k « * 3 o -c~ 2 o o -c. « * u < a t o -c~ i s o <co« 
sre»!K wm* io»~2 0»fflMi«*sfn:s>*. *»kbTt*. ** 

-30 1 9 8 l««ICJI^6hXV^**fCt K»J»tt* x 



43 



ipi 0 - 1 9 5 2 1 4*&«fcH***VO>**K»™'* 'J S^tf*^*** 



JL O O 7 ^2SM- . O e J. *fO 2 



44 



.;>**t:tt* tt*4***u w«W*^fc*©»*** ******* r 

n^-*©****. »wss*n*v>o y>*»*© 



5» 1 4111 



45 

(nmp) +»**»*wr*** >j**-»7*h7$¥* *vmie>M» 
tits »>xm\zB»*ti*iRB7)),3-»tx* 

ftwutticswnt^*^ wmtwiz ^^^^ 

« 5 

«^t^7U-nt, (b) T?*r«*3w>s5*-h#* 

*5fcv***fc*£*U NaHC0,*««1?a«*ffVV. (c) Tf 



46 

f,f»b^Xh;^->«t^ F e C 1 

M2x 3<D*y?>y*ti*ZtK.±^ (d) T****©^*^*- 

aOH*«*XttKOH***-Cl/^bft*«Wfl«U (e) 
2, 3©i^VW->***» (e) 
2. 3 ©ii*©^ii^ 1 1 K 7 7 ^VA V h 5 P- 

'^vxxvmry'XK*****'-*^ (f) -c^«»*3t^§*- 

>?*K?ztiz£>), (h) t^WV^^^-> t: ^^ S1 

NaOH**tt5U*KOH***TC 

W^*h***W«l~ (i) ■cWttMIC^y^^^^-^^**^* 

*jBfci**wett*vxa»«ft*Mo = 2i*«^^ ***** 

MO««ttO. i/£m~2 0 0,um©«BtfJ:!>#*l-<^ 



lOQ7Hgg» .OHil-OE 
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t±l 5~3 0^mt$5o 



(•««««) * B * ,MUt ' ft * a> *! v ;!^!!! 



3L 007 »fB2» . O 2 X H-O 2 



48 

±l5ppm-e&So Httfc»«tt»M»«tt3 0ppmWT<O«MIS» 

j:t,»*u<tt3 0ppmWT©flWa«*««M*« 

*©fc/j^*©Oifc#6 : 1-1 : K S?£b<l±4 : 1-1 : l©r E Bf*)t3 
j&*TjIffe-C£att#Al>. 

^ U<> io»ttJti5*m *6t»*t<iiio»w±iom « 

(5J»tt5 0 0iumtW<, ac***>*V-l>**a < 3 0»*!*T* 6 

2 O^m/minWWttB 0 O^mf Tfii«*<W©**©»*«^*^ 
xy ^>^l/-h#2iwm/minT!»*»^tte 0/*m*-C*«»«««'r* 

So 



JLQ07'«tE2» .KlMi 
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oWUSMIWItWML «B»1-*=«f|i«^*«» »"*> 



rSSM - OS i»f02 



50 

l«i±-c*weM»*au 5^&l 0 0 0^m©«imL<. 5~ 
5 0 0 AtmOiSffl^tJf * UV^o 

w^hiitt. wa©">->©«#^*** ai '" c ** li 
a z fc t-s£*sp -e * > * * we * * 

*M^7^AW^b batata***' <-f 

torn****®********* 1 * 1 ****"' ME««*fcUX : Mr**; 



JL007'H43gH- -Oi 
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***:c*/l,y>l>**</^ 1, 2-^X7>b7^X 2, 3 -^>X 
7>V9 ^>, 2-7x^7>h7^X 2, 3-S?7*^7>b?* 

h9*>^ 1, 4-^7WX 9, !0-7x^hW>> 2-/* 
;H. 4-t7^;X 2, 3-S^^T>^^>> 3-^pd-2- 



52 



d ***** > h > k - ^ ^ v r D **** y 

»4t*i9-7x^'J^»«)^^^ i-^-^-l, 2- 

lpho>><;-x * LAMINAR^'J-X (*A«) 

P - 0 0 G I - 2 5 AR («A« : *ffB*<MM*a**t«> 
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mm i±x h ^ -r 7 -f ^ a v/ ^ h c a o ^ - > * »**r * «© 
h © 9 * h $ o r b * ^ v > a m** * . * * ^ 

»*b<tt. SOKPa (=6 0 0mmHg) WT, * 
££*?£b<&4 OKPa (=3 00mmHg) JUTs gfc*?£b<ii. 6. 7 



a o o 7" M-aap- . o e x **a s 
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KPa (=5 OmmHg) W^EtfTa 3 W s »^tlt IV^. 

mm**-®******"* F?-f7^MW^f 2, z *** uv> 

tt*fttt*U tt****^"^ EDA****** ^ * ***** 
fftt sO-lOOtOKIOlKs 0. 05-0. 3MPa (0. 5 ~ 3 k g 

f /cm-) ©iBBoffi*-e«ir«©w*^. *fc> 

Wb<tt,80KPa(*6 00mmHg)ttT,*6C 
^ t <(i40KPa (=30 OmmHg) WTs «***b<tt. 6. 7KP 
a (,= 5 OmmHg) ttT©*»ffi***"*"^- ft>xf**»»©^ 



55 

^m^Uli 3 0 »*b<tt7 0-C~15 0-CO« 

IfS2 0 0 g/cmtt±©9 0° UT^* LV^ 

mri/^fcJ:t)ff«^fc«** t: *<^ w&n *^ ******* 



! 7 2 -i-e SB- - 'O e jl -we 



56 



ot?»flo»i^ fci^att-c*^ IS^^ 3 ^ (««=»* 1* 

**? 1 owt %uT^toMmtombm?®&^^*&^ b 

©«a*»«b<**. cntt, ^5-3 0 1 9 8 1fM^^5 
wpB¥ ! o - 9 7 0 8 1 *&*fc*H¥ 1 0- 1 9 5 2 1 4*&«fc:ll**iVC 

b<t±5 0°C~9 O-C-Cfc*. iflS^fr^^^t^^^^''^x 
»*tiTV^©#»*b<, ±0. 5-C©*BT!ll»**vTV>*©*«J:t)»*b 



57 



IS 



58 



i£»JA 

wwar^y-ri^'H^^^ tpe-3 0 0 0 cm 

*n 6 (D«t«*W*u 1 5 cmx 1 5 o»(D*WOW«2 0^ 
S U S 3 0 4 iJ:fc/<-3 - h-Ciff 2 0 ^m~4 0 /tmCa-r ^ U ft 

SUS±t*#U^«tfl«tfc. 
5cnu «»2cmMJ!>au 

^^^T^SS* TPE-3 0 0 0C, ««L*!H«fc«W8«W* 



|A1 



x v f - > yv— h (Atm/min) 




J:IB«#'M5F*«V^SUS 3 04 H-TA « (ttffi^ *rB*H» 
tt#'MSK(**14. 5^m) -ftTOtt* 'M 5 K A 1 . 5 *m) 



:L O O 7 HMB^ph . O e J. *fr O 2 

59 

-EMIC7 0 2 5 («A«s *-'J>*t«x JP^lS^m) 

TOM*** SUSi^^U, aMb*=**«t««U ***** 
p-*©**CD**l0 5'CT, 2-4Kg/cmO«ET7U-^ 15 

3SS%N aOH*««t, ^U-ff lKgtf W^^MU^HWl 
b"Clft«Ji*^Kbfc. £ Ut»6*ift«li*ff* 2 5 ~3 0 P a. 

rD^MF,/0,= 10/90% H*»4 0kHzCT75XT«H* 

«*l#«*ltUfc (ttlti) . ****** M*&e-*-*WJU 
^^tfy-fe^h-cmtJmtfco *bffiLfc*<D»aj*3 0ml** HI AC/ 
R 0 Y C Ott»*WB a ******** »9l»a-b 5 *- h > > ^* 

fShbfco *««0«»tt»*«fcff^fe- **** 6 **>**** 1*1^ 



60 



3IA2 




gam 

£ jS^S§Mt«»r««w«tt* -m s v a, s u snammsmm 
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B^rt'J-n^'MOx^^* TPE-3 0 0 0 (« 

**tfe«D#«»***i**U 1 5 cm* 1 5 o 2 0/i»© 

SUS 3 0 4*S±^-3- hTM2 0^4 0/ i mt3-r-f >f U * 

«*ttl. 5cnul»2cit^HIU ^»t*^-H7t«ott 
fc#.H51«^>m TPB-3 0 0 0ts«l LWMSMWMW* 



xy t>y]ci: (zzm/mi n )_ 
14.8 
14.8 



±B##y^.rM^tSUS304 H-TA •rB*K* 
(ft) * W20/im) -OTWt^H^HB (*» 1 . 5*m) -AM 

-BMMC7 0 2 5 («A«. *-U>tt* «18/im) 



' *f 2 2H- * O 2 J. *H3 2 



62 



D-;K0*ffi©a«10 5-CTfs 2~4Kg/cm0^t7U-^ 15 

c^U, M-Cl5aM*«*. Na,CO,lIiX*iWC, 3 0-C, 
^71/-S2Ke-C40»M^-f7^A^fta«U. ^ 

,^*TPE-3 0 00 («A«, ^x>^7'J>M) fc»*U 

3iiXNaOH*i*t, ^-fflKgtF70.M^^« 

^*K>*»K*ilIbbt. Stt)diUfc^cD^ttiM3 0ml^s HI AC/ 
R 0 Y C Otttt*** § *SI**fe * *- Mf > * » > * * 



63 





Cam) 






\ 0 . 


5 um 


a i o n n 

I 1 u vj u 


5 6 0 0 0 


1. 
2. 


0 /zm 
0 /xm 


8 7 0 0 
3 3 0 0 
8 8 0 


3 9 0 0 
2 3 0 0 
5 2 0 


3. 
5 . 
1 0 

1 5 

2 5 


0 /xm 

0 um 
. 0 

. 0 /im 
. 0 urn 


3 0 0 
12 0 
5 2 
1 2 


19 0 
7 8 
2 0 
1 



«c**tt»7^*y-^^>** , ^^ |t:cvf,> ^* TPE-3 0 0 0 (« 
**ifeO*«W**n**U 1 5 cmx l 5 cm©***©«*©2 0*m© 



X O O "7 M-2 g**- • O 2 3. *M3 2 
64 

SUS 3 0 4*lt^-3-KW 2 0/zm~4 O^mfca-y -f £fc 
H.j^Kx^>m TPE-3 0 0 0C, *«U*W*fc»WiW* 



t^yyi/- h (urn/mini 



gjTggjjjg U j S g B (SUS 



1 4. 8 



14. 8 
8. 3 



±WJ^UWtSUS3 04 H-TA *rB*«* 
(ft) Ms iPc¥2 0//m) -IftTOtttf'MSFB (ff* 1 . 5^) -«» 
tt#y-f^K(»»14. 5*zm) -Mtt#>H^A (1*1. 5 Mm) 
-BMMIC7 0 2 6 (««. *-'J>tt* «18*m> ******* 

liiig 
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